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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image processor 
capable of automatically performing natural gradation correction 
and correcting saturation/sharpness by simple processing. 
SOLUTION: Relation between a luminance signal and appearance 
frequency is obtained from a cumulative histogram of the 
luminance signal in an inputted video signal. At least one of a 1st 
correction parameter (Da) for correcting the luminance signal in a 
shadow area which is a 1 st threshold (A) or less and a 2nd 
correction parameter (Db) for correcting the luminance signal in a 
highlight area which is a 2nd threshold (B) or more is found out in 
the obtained relation. A suitable gradation pattern is selected from 
previously determined gradation patterns and the inputted video 
signal is corrected on the basis of the selected gradation pattern. 
Consequently the video signal can be corrected so as to obtain an 
image of higher quality by selecting the suitable gradation pattern 
matched with the image without performing conventional 
standardized processing independently of images. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than the 
examiner s decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



01.04.2005 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAVAaiqnDA41 6007301 PI .htm 



2006/07/13 



JP 2004-7301 A 2004. 1.8 



(i9)B*ami7(jp) (i2)& 63 4$ S*^ & (A) HDn^mm^ws^ 

4$H2004-7301 
(P2004-7301«) 



(51) Int.Cl/ 




F 1 






7a-H mm 


H04.N 


5/ao 


H04N 


5/20 




5B057 


606T 


1/00 


G06T 


1/00 


5 1 O 


5C02 1 


606T 


5/00 


G06T 


5/00 


lOO 


50066 


606T 


7/00 


G06T 


7/00 


200B 


5L096 


H04.N 


9/6B 


H04N 


9/68 


Z 












mmm<o^ss^ 9 o l (± i4 



(21) 1^je2002.160967 (p2002-160967) 


(71) miPA 


599161292 


(22) mmB ^m^mmu (2002.6.3) 














(74) ft3® A 


100107272 










(74) fli3® A 


100109140 










(72)«B^# 


mm ^ 
















(72)»W# 


^ffl Wis 




















(54) imm(D^m mm^^m 



(57) 

[wm] 

sEBi^{c*3v>r. miKia (A) jeJiT^^v--^ K— «i«f;i 

^^i^n&m^'^mjEi-^mimiEy<9^-^ (d^) 

<i:> ^2r^fii: (B) J^±(^W7^ 
ft^-«r«iE-f-5m2ffliE/N*^p<-i5' (Db) <D/>/^<^ 
t^-*'^**!?^ ^ibfzmiEy<y?^-^ (D3 , Db) 

-So 

m^m] m 2 




8 8 8 s e 




4 ^ 



I i i i I i i 



(2) 



JP 2004-7301 A 2004. 1. 8 



[ ^ fF » * t7) ® H ] 

^ * *6 . * i6 7t mj ts B8 4o T . m I m m i^j. r <D V - mm \c if ^ m m m ^ 
m^m^^oi)^h2 5 b <o u ^ jv m.'x^ ^ \^ fi t ^ \z. ^ mmy^ i mm.\t. 2 5~4 5 u-<yujis 10 

C04ii|gp^J(Cfei9. Hti IE |g2g| fit 2 1 0-2 3 0 \^ ^ /^^ m <D mm ^ :h ^ t ^ t 
[ sS*:^ 3 1 

im^^ 4 1 

mj fS ^ a t :^ h ^ A (;i T . — >^ ^ V? C 7i>^ o <^ *ij ^ ^ ti 6 — iS CO :7 u 

[ IS * ^1 5 ] 20 

^ - ^ :^^Wi'SL t b . ^ - K {c ^ Jt fc ® ^ ft ^ a - :7 ^ /I. ^ ^ :6Mt T S « 
x/i-^t;^h^^A^tf^b. ^co^a'r/i^^t:^h^^A(7)M5><^^>Pj-ffi^ll2(7)v-Y 
--f ^ y^^Wi"^ t 2o<7)v/^-r^X»®*;ii^^v-i'-:/;^;^ffl:iE/N"^p<->5^^^fe^ 

(li^ftjs 6 ] 

-<;v\zn\^ . 1 0 % b 4 0 % CO ^ 1/ -< /V t;i *3 ^ S m o 5p fit ^ ^ . tu tfi ® ffl 30 
IE ^ <^ ® « ^ a ^ g . 

miESat:;=^h>/^i.(Ditmfi. ia^aE^*-rfeMw-</U7J>-p5fg:^S^«i-fellU'-</U'^ 
mm<Dy i- — M.\c^if^mmm i o >^ - ^ ;^ ^ ^15: ft (D M 5> fit H fit J: «9 :^ ^ v^ <^ # . 

[ ft * 31 9 ] 40 

\cmm(Dmm^mmmo ... 

[ 0 0 0 1 1 

[ ^ §^ M 5 ^if ^9- ^ ] 

[ 0 0 0 2 ] 

I 5fe CO S iff ] 50 



JP 2004-7301 A 2004. 1. 8 



[ 0 0 0 3 ] 

::::t*. mikit ^ ^ :i t -v . S ifc W iS u pgp o Wft^ «c ss « -f- pg^ M IE 3g S 

3iL/::^ft■CO^i^^i;l|aS-r55^iS1«iE3^g;^.5^^nTV^^ (#IB2 0 0 0- 2 2 4 6 0 7 

-V-r^>;^«jEagB;d5^ibnTl^6(#fFll2692531#)o 10 
[ 0 0 0 4 ] 

imm^'^mtk X b iri-^HM] 

b-r. i^i^T L t> ^/i«iE;&5 ftjg lis ^ ^ :b tt TMi:/c^ <b 9 P«^M;Si> ^ M . fig* 

ffi ^ <^ v^ 5 ^ S ^ fr o T v^ -5 . ^JOf a 7!>5 ffl Ji v^ 5 JS S « 20 

[ 0 0 0 5 ] 

r J: 5 /cCt*5K<^BajS«r<»St-rS3t46t;i/^ ^ttfc t (O-t?. S » 6^ t;i S ^ pg 

[ 0 0 0 6 ] 

fj:<. \i^^{c^t>^xm^^j:mmy< ^ - > ^m^-r ^ ^ tx. j: ^ mmm^j^mi^^n^ ^ 
t:^^x^^x b mmm'^^mjEx^ 

[ 0 0 0 7 ] 

5E(-. j5^Sft^^0;i)^f52 5 5(^U-</l/ffir*^L:r^^^fC. HUlS^llifitfi:2 5-'4 5l/ 
^/um(D®,m^{:i^ ^ . mjlSll2liiitl^2iO'-2 30 U'-</ufeo®iartl;ifc-5<h. 

[ 0 0 0 8 ] 40 

^T* o r t J: 
[ 0 0 0 9 ] 

^nmx t ^(Dx^^ L v> « 
[0010] 

tc^>«|L. #:7 >f ^/w Kf^-e«S[(7) 5/ >J^ (;i5J-Si| L. ^ (Z) ^ n 5/ i 5> » ^ * . 



JP 2004-7301 A 2004. 1. 8 



iiZ a y< y ^ j\y ^ :^ X m S x /i^ ^b^^b^/^A^ff^L. ^ (D ^ m^f ^ ^ :^ h ^ 
y M.<Dm^^(omMm^m 2 (Di^^ -':f^ 7.^mMit 2 -:><D ^ - y ^ :^ WWcm^^ h 

h h y m L i;^ ^ m i^C X ^ =^ i^^^irlEMit-t ^ t 0 ^m^n 0 r 

[001 1 ] 

&m i^^J\^\zM L' . 1 0 % b 4 0 % (7) H u -< /u :|o It 5 a ^ 60 ^ J?|| fit . ^ fc *i . M fa 

/l-<lrLTfl. ^«b;^h>/^A^-128 (-127) ^+127 (+128)-T**b 
tz t ^ . -o:d?-5 1Jt^±-13J^T. t>5-o;^|5l3J[^±5 1i^TT*fc^<b«F^LV^o 
[001 2 1 

[0013] 

mj^(7):7 u-A^jJott^SulEM l (O iy ^ :f y. !^mm (D m H)^ m m X. ^ ±^ 
t ^ . <D y u — m X- iy — > =^ ^ >- i:^ 7!>t ± C fc t mm -t ^ t . v^^n^-v^mj^x*^ 

[0014] 20 
[0015] 

m-^'iizm'^^<omm^m'r z. t X . x mmm^<i:mmt:m^ z tib^x^ ^m^m^-^mtix 

^^(Dh(DXh^o 30 
[0016] 

m \. tL h (D X h ^ . Kt^m^^t. y — J>.y^ y y r \ 0 1 \z^m^ fi^ b 

t h\z^ ^mcommw^^mm-t ^fz^<Dmwim.%^'^^ I 0 2 ^ o ^ns^stf^a 

I 0 2X\^. Xtim^\Z^^% ^ ^^(O^Wimt^hm'^^m(OtL^<D^<y ;^ - ^ ii^mti ^ 
fh. ^ix:^^®^^llg|510 3-^A;^$tt6o m^^mni 0 ^X\^. :z(Dy<y;^-'^^^ 

^tmm(Dttifz^mm^f)^Kt\^fi^o m^^m^^ \ o 3 t^hcomtim^Y ^ ^ , . c 40 

[0017] 

¥fmAnwnio2^j:xfmm^m^io3{zr>\,^x. ^^m^Hm^m. < mm-r 
m^yj^-to ^m&unn 1 0 2 v'-t-~:/^xtf®La5io2a^. ^ ^ y ^ ^^m^Ywn 

102b^, Y-|g@e>;hi/^Af+»g|5102c^. Cb, Cr-^Sty^h^/^i^tf- 
-»&Pl02dt. ■^-i^^3.>^v><^ttjgpi02e^, v'^->^^;^MiE#^^^a5102 

fi:. |5giKffiiE;«7->^^figgi5i0 2g^. i^«ffijE^©c^figg|510 2h<i:;!i-b«^^nT 
1^60 50 



(5) JP 2004-7301 A 2004. 1. 8 

[0018] 

So (O y u ^ -i^ 4 :^ n z tzib h 7^^ . BX8SX±j^^m^L\^^o ^fc. ^ ^ ^ (Dm 

^t#ma) (i. '^-^--rT^^^^jE^^^t^as 1 0 2 f ioJ:U5ix--:x^ai :/i^^^^ttj$p 1 0 2 e 
m ;^ ^ ix 5 o 

[0019] 

i^- ^ i^^mt^ I 0 2 eTMl. :^n5'>?'5>tfcti-^a5l 0 2 bJ:i9l±i:;^^nS>^><- 10 

;i-KSc7)^>t5:«^¥i^L. :7u-Aoyn^^^^tfi:{e^*j6So rti^a (t) ^L. HI 
m^^mm t Lfzm S y ti y ^ ^^mm a (t-l) - a (t + 3) ^fflV^T. ^ ( 

Ai) . (A2) (om^m^nwi. . ^ (A3) (D*#^-Cv'-:x^zc:x'::;? (liiLfl^co,^- 

> r^^io fz :l t ) ^mmi-^o ^ti. ^i^ — j>^(Dyuy^^nm^m\^^'r. a (t) ^ 
Di f f 0= I a (t) -a (t + 1) I • • • (Al) 



20 



a (t-1) -a (t) 
a (t + 2) -a (t + 3) | ) /2 ♦ ♦ • (A2) 



Dl f f 1= ( 
+ 

if (DiffOTcsl) then >5^x>3^&0] 
else i f (D 1 f f 0>Tc s 2 

and Dl f f 0/D 1 f f l>Tc s 3) then 

else then >5=^x>5?:fel/ 

(fcfc*U ^-HfilttTc s l>Tc s 2>Tc s 3T»a) (A3) 

[ 0 0 2 0 ] 30 
^> - ^> ^ 1+ ^ as 1 0 2 a TMi . » S m ^ ^ ^ ^ - K • ffi ^ :7 >f - /U K 5> tt r 

&^^i-o *-r. »;^«^(7)#:7^->ruK^U. m (2) (D^Sc^to^^-^^/w 

( a - /N- ^ ^ ^ ) ^ tt T . ® ^ ^ S o 

0.0625 0.125 0.0625 

0.125 0.25 0.125 •••(2) 

0.0625 0.125 0.0625 

[ 0 0 2 1 ] 

7J^O»a*Mi^-</W0;ii^^ 2 5 5^T«:Sain^U. ^«x/u^t:>^h^^i>.^*i^5o 

D (i) . ^<^mm<Dmm^:^h^'7j>.^Di (i) ^lt. ^ (s) <7)j:5t;i=^afcj^ 

[3» 1 1 

255 



■1 255 



[ 0 0 2 2 ] 



JP 2004-7301 A 2004. 1 . 8 



it. ^ --^ ^ t y o -y ^j^mmi^ X '0 . ix-r--7°4^^«jE«s^ (v^^-t'^^Wje 

y i' ^AWi.m^ W-i^ V . 7 u- - ^ o 7" n y » fc {(I. V i ?r * «> , V j il fl T „ . r "C W S'J 

. , a -y i' t ^ ti. a i: ± ^ < -t ^ n ^ \:imm-r i, , * 

£AT<^ (4) , (5) J; 9 I- ''i S o fat, a roMf*£ATI-RB P>tt/j:v^, 

[ 0 0 2 3 ] 

If (5^^-:^^;^as>Ts o) then o=l. 0 lo 
else i f (Ts i<>'^-y*;^MS^Ts o> then o=l. 2 
else 1 f (Tg 2<>'^"*^*^SS^Ts i) then o=l. 4 

else i f (Tg 3<'>^--:3^4i;^ftS^Ts 2) then a=l. 6 
else i f (Ts4<v'^— :?^*;^as^Ts 3) then 0=1.8 
else then a= 1 . 5 



if (V>Tvar) then a^a+Vj/Tvar 
else a = (V i -Tva r) a r 



(4) 



(5) 



20 



[ 0 0 2 4 ] 

m 2 Atim^\:im^<^:^h^yj>^<om (a) tm^^:^h^'7M.(Dm (b) t irm 

-rmX'h rrr-, Y-:g«t;^h>/^i^ff^|R5102cfi. 1112 (a) (D X 0 \^n& 

Y (D }i ^ h 1^ V J>. ^^ib . 0>i>^2 5 5^-C^aJ!JIimS:tT5o ^LT, ^aS^(^S^ffi 

r*iE«^fc:^fT5 (1^2 (b) ^m) o :i:^'ci^mmmsc<Dmizmt:ioo{CAEmiti.x\^^ 

5 o 30 
[ 0 0 2 5 ] 

j] irUr. i^XT<?> (6) S:t3iJ:!9ffWSrfi^9o S«t::^h^^A^ffi5FP«^f6;^|i&]t;iipj?9{b: 

^<b;^^-c#/c^v>coT*. — A<7)^«b^ h^^i^c f dYj [j ] ^ ^ (Dim^mir 

[ 0 0 2 6 ] 40 

cfdYi [J] = (l. 0-To) ♦cfdYi-i 
+ r 0 • c f dYi [j] 
(j =0. 1, * - 2 5 5) 
fcfc'U 0. O^To^^l- 0 • * * (6) 

[ 0 0 2 7 1 

mmmiE^ --y ±fS.m I 0 2 g it . m 2 (b) ^c^-r^fflb>?.h>/yA^;ljov^T.js^^' 



JP 2004-7301 A 2004. 1. 8 



h ^ A <D U -< /\y m 2 5 U ± A b i^T . *f^L<li3 5-Cfci9. m 2 m m X ^ ^ B <D 
W-</Uftfi2 1 0 )^± 2 3 0 s »*L<li 2 2 0 X* h o 

[ 0 0 2 8 ] 

M^>0^1$Jig^^tL-etUD, 1 mjEy< V - ^ ) . Db (m2ffiiE^^7>-^ 

<^L. >6^;6^;5¥i?SfttD^. Db <J^. *>5B8fli<^P^^d^?>. 03 (a) (i) {^^-^9 

[ 0 0 2 9 ] 

:i::T'. d, ^ mm^ t , t D ^ {cM-T ^mm^ T ^ t I. . ^ (7) lO 

I f (Db<-Tb) t hen : 

if (Da>Ta) then mmniE:fy-:f=/^^-> (h) 
else If (D a<-T a) then PSHH»iE:^-:/=/1iS^-> 
(e) 

else then Pgil*tiE;ft->^=/1i5^-> (d) 
else i f (Db>Tb) then: 

20 

i f (Da>Ta) then mmmJEfJ-^^/i^-> (h) 
else if (Da<-Ta) then »iHiiE*-:/=/1^^-> 

(c) 

else then mmmiE:^-:f=A^-> (g) 
else then: 

if (Da>Ta) then m^miEf3-:r=/^9-> (i) 
else If (D a<-T a) then !^mmJEf}-:f--n^-> 3^ 
(f) 

else then m6niE:^-^=ni^-> (a) 

— ♦ (7) 

[ 0 0 3 0 ] 

^ . :X — V 5^ ni > W $ :tx :7 U — A :}o l/^ T . ± IE ^ — V ^ «9 # t> 6 1?^ ft 

. ^ (8) J;::^'rJ:5J^. ^^i--J^<Dmmm^E:^-':/Lu t ^ t . ^ — J^(Dmmm 
iE:;<7->^Lu t i _ , <oSpfi^i^Srtf9o r(OJ:5*toStc<tl9. |SgP«iE:3t;-:^<D^» 

^ {l^ ^ X. 5 C ^ # S o 40 
[ 0 0 3 1 ] 

Lut; [j] = (l. 0-7,) - Luti-i [j]+vi - Luti [j] 

( j 0 . 1 , • • • , 2 5 5 ) 

fc L . 0 . 0 ^ 7 1 ^ 1 . 0 • • • ( 8 ) 

> (m~ i^pH) -cfi. ^my<^ — >^mw^^\zmcy<^->^m\^^xifiim%:ffo:^ 

t t'^imxh 

[ 0 0 3 2 ] 

m 4 (a) ft. 'fe^t;^^:^^7i^^^fll-efc^9. 04 (b) it. 

^^i-ElT^fc^o Cb, Cr-^S(t>^hiJ^7Atfg[gP102d-Cfi. M 4. (a) OfeM 50 



(8) 



JP 2004-7301 A 2004. 1. 8 



( b ) \Z.7r: ^ tlX ^ o 
[ 0 0 3 3 ] 

rrXM^. 100(CjE^{b<^tToTV^-5o i^TCO (9) , (10) ^ \Z tt: ^ 0 iiC . 

u-A(7>gat>^h^^AcfdCb|-i [j]. cfdCri_i [j]i:.m:7U 

-Ac^^fgfcXh^/^AcfdCb, [j]. cfdCrj Cj]Oj^Pfi5p*^^fT5^ 
cfdCbi [j] = (l. O-V2) - cfdCbi-i [j] 
+ V2-cfdCbj[j] 

(j=0,l,---,255) 
tcfzL. O.O^yz^^'O ...(g) 
cfdCTi = o-y3) - cfdCTi^i [j] 

+ Y3 - cfdCri [j] 

(i=0, 1, 255) 
fcffL.O.O^Va^l.O •••(10) 

[ 0 0 3 4 ] 

cfdCbj [0], cfdCrj [0]fLfeMi^^/^-i28c^^aS^. 

cfdCbi [255], cfdCTi [255]fi. fe^U'-</U127(^^affi^^^ 
■To 
[ 0 0 3 5 ] 

^/A^ffiiE^m^^la510 2htl. [114 (b) (Dmm^:^h^9M.{C^\^^X. ^mi^-<^^s 
Lo» SLiCD^^^aScfdCbi [Slo]. cfdCrj [Slq]. cfdCb 
i [SLi],cfdCri [SLi]<^5*>St>;^#V>S^^*:i66o^w-e.'feMW' 
-<>'K1-5 1^SL0^-13. 13^SL1^5 1^-r^r<^;65M^H/^olKl4 (b) 

to. T, , , 1. T3 , , g^L.'C. &sT(0 (11) ^J:l9^ffiME^«iS (Sat^ 
^^<tUfcF;f^(^B8»f (Sa t) ^) ^^ib^o 

if(Sat^T3,,o) then ^=ir^^,o-Sat)'Si 

else if (T3,t,<sat^T33t2) 

then i3=(Sat-T,^t,) 'b 

else if (Sat>T,^i2) 

then 0 = (Sat-Tsa 12) 'c-d 

else then i3 = 0. 0 

• • • (11) 

[ 0 0 3 6 ] 

cci-e. a, b. c, dit^^Wm-r^fzisbcD'mWcxh^o ^fc. (ii) ^xm:^ ^ti 

[ 0 0 3 7 ] 

^l^«fe*!^^sg^5l0 3(c:ov^rIftp>gi-Sp ®«^sgpi0 3fi. ib^-<i5^h/w«ii±iSB ( 

MV) 103a^, / ^Xy-x^—i^ (NR) 103b^. / -fXxi^ — (NS) 10 
3c^. KPffljEa5103d<b. ^>-¥-:?'-^^ffliEg|5103ei:,^SM:iE$|il03f^ 

UT V^ -So 
[ 0 0 3 8 ] 

ft#-<^h>'l-MaiSl5(MV) 103aTMi. i:7U — A^-S^JSr:7^ — yUK-«^>^>f — 

So 

[ 0 0 3 9 ] 



(9) 



JP 2004-7301 A 2004. 1. 8 



iiC tj: ^ y a ^ (m, n) {c:ic5tt5®l#-<^h/W^-rSo 1 ^ ^ y i^ ^ M ± \^ I 6 

X 1 6 mm t -t ^ t . ly-^— JVY)h(0-:fx:iyi7\t,, (0, 0) f}>h (43, 13) t 

5o rr-e. iii5f;i^i-j:5(-. y ^ — V m^<o ±,y % mm ii^ (out^ H n h 

ri^'So ^ ^ y ^ <D <o ^ ^ y ^ — 7V V \z, ji^ \^ X d Y [0] dY [i] „ 

^ ^ t . \^J.T <0 { 1 2) ^ (l3)^-C*^iX'5o 

[iS 2 1 

dY[OU-V t 2 iS|Yi|il[0](x;„+l,yU+k)-YJi + l]U]{x;^+vx + I.y;^ . . - (12) 

t% vyt=32 \-xt% CD nS 

[IS: 3 ] 

dY[lU-t i 2 ii|Y.U[lJ(«;»+l.y'™+»-Y,li + llD16cL+vxi.l.y;.+vy*k)| • • .(13) 
[ 0 0 4 0 ] 

crx*. Yi [i] [0] (x, y) VXm i y ^ — J^(D^^y >i V\Z:$o\^ ^m,m (x 

. y) (onmm-^^^^o ^-ft. y, lh hi (x, y) (i$i8c>^ ^ K(;i*5{t s 
mmm^-^m-ro x' y' ^n^^^^^^^J^ (m. n) ^<D:^±mm<Dmm^m:'ro 

[ 0 0 4 1 ] 

(12). (13)^<t«9.^i5>(Dj^?D;5S*/J^<ir/cCSj,vx,vy^*J6.#7^-7U 

h^<D':/ xn y ^ (m, n) {C4ott5lb#-<^h/U^ (vx [0] vy [0] „„) , 

(vx[l]^„, vy[l]^„)^i-^o 
[ 0 0 4 2 1 

[ 0 0 4 3 ] 

mn, dC [1] mn^*a6^o riX^y.T<0 (14) (15) ^Xm^o 
[^ 4 ] 

dqo]„„-g^|c[ii(o](x',,+i,y;„4k)-qi+iM^^ . . . 

[« 5 ] 

dqiLu -^S'^'^™'''"- +k)-qi + l](jKx;,„ + vx[l]„, +l,yL + vyllU • • • 05) 

[ 0 0 4 4 ] 

cirr^, c[i] [0] (x,y),c[i] [1] { ^ , y ) . m i y I- - <D mm 
(x, y) (D^mm^-^m-ro wttSrfeMm-^cb. crtiiov^rtTv^. ii^><:oi^?pd5:^ 

#V^ffi^dC[0]„„, dCCl]„nt-t-So 
[ 0 0 4 5 ] 

^jfcfr. (12) - (15) ^■e*fefcll5>oj^fq^ffiv^, / -YxyT^rL-i^ (nr) 10 
3 c xm\^^ ^ y ^ - V y< y ^ p I 0 1 „ „ . p [ 1 ] „ ^ * ^ t- 6 o ^ ^ . mm 

T y d . d f-<t'9. J[^T60 (16) . (1 7) ^J:t):7^-K^^:yiJ^^IS^*^-rS 

o 

if (dY[0]„„,<Tj,d and dC[03„„<Ted) 
then p [o]„n=T 

else then p [o]^n=0. 0 
• • • (16) 
15] ^fC 



JP 2004-7301 A 2004. 1. 8 



if (dY[l]„„.<Tyd and dC[l]„„<T,d) 

then p [l]mn=T 

else then p [l]n,n=0. 0 

• • • (17) 

I 0 0 4 6 1 

75>m*UV^„ V (vx [0] vy [O] , (vx [l] 

n,n. vy I 1 ^ ^ ^ ) Uro ^ - V y< y ^ p [0]^„. p J ^ 

[ 0 0 4 7 ] 10 

W-m^n 0 o v/->^^^^^v?7u — ^-en, JeiT<?5 (18) . (19) S(;iJ:i9. 
Ifc 6 ] 

Y[i][0](x,y) = (1.0-p[0]^)-Y[i][0](x,y)^p[OU.Yp . - . (18) 



Y[i][t](x,y)-(1.0-p[lLJ.Y[i][lKx.y)-p[lU.Y[i+lim^^ - ■ - (19) 



20 



[ 0 0 4 8 ] 

trPo-^LT. (18). { X 9) ^ ^ mn^^^n fz.mmmY I i ^ co] (x 

, y) , Y [i] [1] (x, y) fi^nStm^Y' i:LT. e/-r->^^Xtf»g|5103e 
[ 0 0 4 9 ] 

y^X>^A-i^ (NS) I03cji. l-:7U-i>.t:'&l»-^^>^^-/WKtc5>(ty^Cb, 

Criij^{C^oV>T. fc^M^ (x, y) ^ ^ t \^ tl ^ W ^m^\H (D \t ^ ^ ^ . ^ 30 

oo¥J?&tt^ (x, y) ^mmm t-r ^ o ^rr*. iiietc^-rj;^ 

[ 0 0 5 0 ] 

u t , Jt^T^^ (20) ^tcJ;»9P»iaMiE*tT5o 

Y',=Luti[Y,] •••(20) 
( 0 0 5 1 1 

^ - y ^ :^miEU 1 0 3 eTM±. v^-y->^^:5^Sf^^l 0 2 a'Cth^bfc>-K>5riiifl^Y i 
. |5^l^1fiEa5<7)m;^lY* , (hy-rXll'T'^— if (NR) 103b(7)ttJ;^Y' (D 40 

(2 1) ^^^c^^^v^t+^^^TV^iy-t-:/;^;xMiE^^^T-r^o Y, „ , = Y* 1 + a • 

(Y'-Y,) •••(21) 
[ 0 0 5 2 ] 

. (22) ^(onn^tn 0 o 

Cb„ut = Cb'X^ 
Cr^u, = Cr'XiS 

• • • (22) 

[ 0 0 5 3 ] 



(11) 
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[ 0 0 5 4 1 

X mm ^ ti ^ ^ ^ X a fj: < . m-Mim^ ' ^Si:^^'^mx h ^ ^ t l^h-h ^ /uX :h ^ o 

[ 0 0 5 5 ] 

:^mm{c xtii^. &m^{z ^ m^j:mmmiEi:n\^^ . mm^j:mmx^^mmiE - --^^ 
im I ] 

mm^mmm(r>-mx h ^ s m^m^itmm<Dy' ti ^ mx h ^ o 

Atim^-\^&-5 < M :^ h ^ "7 j^(Dm (a) tmm\::^h^9M^<om (b) t ^TT^-tmx ;h 

^ o 

[ Hi 3 ] 

im 4 ] 

m 4 (a) &m\^ :^ h ^ 9 ^fr^-rmx^ ^ . m 4 (b) f^. &m^m^ h ^ 9 
^ -r m 5 o 
im 5 ] 

im e ] 

im 7 ] 

[ m 8 ] 

101 -7 U Ms y< y y r 

1 0 2 ^^taatf^gp 
103 m^^mu 
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[ 1^ 1 ] [ 1^ 2 ] 




(13) JP 2004-7301 A 2004. 1. 8 

im 5 ] im 7 ] 



1 709^ 




[He] 

a(t*2) aU-i-S) 
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a<t-]) a(t) 



(14) 
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F^— 5B057 BA02 CAOl CA08 CA12 CA17 CBOl CB08 CB12 CB17 CCOl 

CE03 CEll CE17 CH08 CHll CH18 DA12 DB02 DB06 DB09 

DC16 DC23 DC25 DC32 DC36 

5C021 PA58 PA71 PA76 PA78 XA35 XB03 

5C066 AAll CA05 CA17 EA03 EA05 ECOO EC02 GA02 GA05 KEOl 

5L096 AA02 FA14 FA37 FA41 MA03 



